We consider whether Broad Absorption Line Quasars (BAL QSOs) and Narrow Line Seyfert 1 galaxies (NLS1s) are similar, as suggested by Brandt & Gallagher (2000) and Boroson (2002). For this purpose we constructed a sample of 11 BAL QSOs from existing Chandra and Swift observations. We found that BAL QSOs and NLS1s both operate at high Eddington ratios L/L Edd , although BAL QSOs have slightly lower L/L Edd . BAL QSOs and NLS1s in general have high FeII/Hβ and low [OIII]/Hβ ratios following the classic 'Boroson & Green' eigenvector 1 relation. We also found that the mass accretion ratesṀ of BAL QSOs and NLS1s are more similar than previously thought, although some BAL QSOs exhibit extreme mass accretion rates of more than 10 M ⊙ /year. These extreme mass accretion rates may suggest that the black holes in BAL QSOs are relativistically spinning. Black hole masses in BAL QSOs are a factor of 100 larger than NLS1s. From their location on a M-σ plot, we find that BAL QSOs contain fully developed black holes. Applying a principal component analysis to our sample we find eigenvector 1 to correspond to the Eddington ratio L/L Edd , and eigenvector 2 to black hole mass.
Introduction
Outflows are a ubiquitous property of AGN. For example, blue-shifted emission lines like [OIII] λ5007 (e.g., Zhang et al. 2011; Komossa et al. 2008a) , or blue shifted absorption lines in the UV or X-rays (e.g., Crenshaw et al. 2004 ) are typically interpreted as signs of outflowing gas. Outflows can be driven in principle magnetically, thermally, and through radiation (e.g., Kurasawa & Proga 2009a,b; Proga & Kallman 2004) . Because of the large kinetic energy and angular momentum transport outwards, outflows have strong influences on the AGN environment. As a consequence, many AGN parameters are driven by the Eddington ratio L/L Edd (e.g., Boroson 2002; Sulentic et al. 2000; Grupe 2004; Xu et al. 2012) . The class of AGN that shows the strongest outflows as defined by largest absorption column density and outflow velocity (besides jets) are Broad Absorption Line Quasars (BAL QSOs, e.g., Weymann et al. 1991) which can reach outflow velocities of more than 20000 km s −1 (e.g., Hamann et al. 2008) . Roughly 10-20% of optically-selected quasars belong to this class (e.g., Dai et al. 2008; Elvis 2000) with even higher percentage among infrared selected samples. However, it has also been suggested that the occurrence of BALs may mark a specific time in the life of a quasar (Mathur 2000; Becker et al. 2000) . Because the strength of radiation driven outflow directly depends on L/L Edd , we infer that BAL QSOs have extreme values for L/L Edd (e.g., Boroson 2002) .
In the local Universe the AGN with the highest L/L Edd are Narrow Line Seyfert 1 galaxies (NLS1s; Osterbrock & Pogge 1985) , which are historically defined as Seyfert 1s with a FWHM(Hβ) <2000 km s −1 and [OIII]/Hβ < 3 (Goodrich 1989) . Although this is a rather crude definition (see for example Zamfir et al. 2009; Marziani et al. 2009 ), for the purpose of our study we adopt this definition throughout the paper. NLS1s have drawn a lot of attention over the last two decades due to their extreme properties, such as, on average, steep X-ray spectra, strong Fe II emission and weak emission from the Narrow Line Region (e.g., Boroson & Green 1992; Grupe 2004; Komossa 2008) . All these properties are linked, and are most likely driven primarily by the mass of the central black hole and the Eddington ratio L/L Edd . Generally speaking, NLS1s are AGN with low black hole masses and high L/L Edd . NLS1s have also been considered to be AGN in an early stage of their evolution (Grupe et al. 1999; Mathur 2000) .
It has been suggested by Brandt & Gallagher (2000) and Boroson (2002) that BAL QSOs and NLS1s are similar with respect to their high L/L Edd . It has also been found that the restframe optical spectra of at least some BAL QSOs look very much like low-redshift NLS1s (e.g., Marziani et al. 2009; Dietrich et al. 2009 ). As pointed out by Boroson (2002) , BAL QSOs and NLS1s have very similar FeII/Hβ and [OIII]/Hβ ratios and follow the classical 'Boroson & Green (1992) eigenvector 1' relation. This is remarkable, because BAL QSOs and NLS1s differ in their black hole masses and appear to be at opposite ends of the M BH spectrum. Typically Seyfert 1s with large black hole masses have larger [OIII]/Hβ and smaller FeII/Hβ ratios than NLS1s (or BAL QSOs) as shown for example in Grupe (2004) and Grupe et al. (2010) . Although there seem to be many similarities between NLS1s and BLA QSOs, as pointed out by Laor & Brandt (2002) , the strengths of the broad absorption lines (BALs) seem to be directly correlated with the luminosity of the AGN and BALs appear only in highlyluminous AGN.
So far only one object has been established that shows a clear connection between NLS1s and BAL QSO: the X-ray transient NLS1 WPVS 007 (e.g. Grupe et al. 2013 ). This NLS1s was discovered as a bright X-ray AGN during the ROSAT All-Sky Survey (RASS, Voges et al. 1999 ), but showed a dramatic drop in its X-ray flux when observed a few years later (Grupe et al. 1995) . Various follow-up observations by ROSAT, Chandra, XMM and Swift all confirmed this X-ray low state (Grupe et al. 2008b; Grupe et al. 2013 , and references therein). The X-ray spectra of WPVS 007 can be modeled by a power law with a strong partial covering absorber in the line of sight (Grupe et al. 2008b; Grupe et al. 2013) . UV spectroscopy by FUSE and HST revealed that strong board absorption line features had evolved within just a decade (Leighly et al. 2009; Cooper et al. 2013 , ,and Cooper et al. 2014 .
Another NLS1 suggested to be a link between NLS1s and BAL QSOs is Mkn 335 which was discovered by Swift in May 2007 to be in a deep X-ray flux state (Grupe et al. 2007b) . Although the X-ray data of Mkn 335 can be modeled by a partial covering absorber (Grupe et al. 2008a (Grupe et al. , 2012 they can also be fitted by reflection models (Grupe et al. 2008a; Gallo et al. 2013) . Nevertheless, Mkn 335 has also developed UV absorption lines as reported by (Longinotti et al. 2013 ). This new finding may suggest that Mkn 335 will develop similar UV absorption lines as WPVS 007 did over the last two decades.
Although BAL QSOs were considered not to be variable, more recent studies have shown that BAL QSOs indeed show variability not only in their UV absorption lines (Filiz Ak et al. 2012 , 2013 Hamann et al. 2008; Capellupo et al. 2011 Capellupo et al. , 2012 , also in X-rays as reported by Saez et al. (2012) . On the other hand, NLS1s are known to be highly variable in X-rays (e.g. Grupe et al. 2001 Grupe et al. , 2010 .
The goal of this paper is to search for similarities in the spectral energy distributions and emission line properties of BAL QSOs and NLS1s. The motivation is to test if NLS1s and BAL QSOs are both high L/L Edd AGN but appear to have different distributions of their black hole masses and mass accretion rates, as suggested by Brandt & Gallagher (2000) and Boroson (2002) . The outline of this paper is as follows: in § 2 we describe sample selection and the observations and data reduction by Swift and Chandra, as well as in the infrared and in the optical. In § 3 we present the results from the analysis of the spectral energy distributions. In § 4 we discuss the results. Throughout the paper spectral indices are denoted as energy spectral indices with 
2.
Observations and data reduction 2.1. Sample Selection BAL QSOs generally appear to be X-ray weak following the definitions by Brandt et al. (2000) and Gibson et al. (2009) . Therefore, compared with other classes of AGN, X-ray observation of BAL QSOs appear to be rather sparse and only a small number of known BAL QSOs have been followed up in X-rays (e.g. Grupe et al. 2003; Saez et al. 2012) . Usually this X-ray weakness is explained by strong intrinsic absorption in Xrays, typically of the order of several 10 22 cm −2 (e.g. Grupe et al. 2003; Saez et al. 2012) . However, some BAL QSO, like PG 1004+130 and PG 1700+518 may be intrinsically X-ray weak as pointed out by Luo et al. (2013) . As recently reported by Luo et al. (2014) , observations by NuStar revealed that intrinsic X-ray weakness seem to be quite common among BAL QSOs. The Luo et al. (2014) sample also contains several of BAL QSOs discussed in our paper: besides PG 1004+130 and PG 1700+518, as mentioned above, also IRAS 07598+6508, PG 0946+301, PG 1001+054, Mkn 231, and IRAS 14026+4341. In other words, these are BAL QSO analogies of PHL 1811 (e.g. Leighly et al. 2007 ). The bestsuited X-ray observatory to at least detect a BAL QSO in X-rays is Chandra due its superior imaging qualities. On the other hand, the most efficient Optical/UV instrument in space is the UVOptical telescope (UVOT, Roming et al. 2005) onboard Swift (Gehrels et al. 2004) . The aim of this study is to combine these two missions to obtain spectral energy distributions for BAL QSOs which then can be compared with already existing X-ray and UV/Optical data from Swift observations of NLS1s. The Swift observations of most of the NLS1s have been already published in Grupe et al. (2010) . We cross-correlated the catalogue of Chandra observations of BAL QSOs performed as part of the Penn State ACIS-S Guaranteed Time Program with the Swift master observation catalogue. An additional requirement was that optical spectra were publicly available. Out of 306 sources that have Chandra PSU GTO time (PI G. Garmire) and Swift observations we found 11 BAL QSOs for which we also found existing optical spectroscopy data as listed in Table 1 . The Chandra observations of the majority of these BAL QSOs were already published by Saez et al. (2012) . The three sources not listed in Saez et al. (2012) are SDSS J073733+392037, PG1115+080, and SDSS J143748+432707.
Chandra Observations
The coordinates, redshift, luminosity distance, Galactic column density, reddening, and Chandra observing parameters of the 11 BAL QSOs are summarized in Table 1 . The primary and secondary data were retrieved from the Chandra archive. All data analysis was done with CIAO version 4.6 using the most recent calibration data base 4.5.9. Source counts were extracted within a circle with a radius of 1.5
" and background counts in a nearby source-free circular region with a radius or 15
" . We applied the CIAO tasks mkrmf and mkarf to create the appropriate redistribution matrix and ancillary response files, respectively. The X-ray spectra were analyzed using XSPEC version 12.7.1 (Arnaud 1996). For the majority of spectra we applied Cash statistics (Cash 1979) to perform the fits in XSPEC. Because the focus of this paper is on constructing the spectral energy distributions we only performed a simple spectral analysis of the X-ray data. A more detailed analysis of the Chandra spectra can be found in Saez et al. (2012) . Here, we perform a homogeneous re-analysis of all the sources presented in this paper, including fits with intrinsic absorbers, such as a partial covering absorber. Table 2 presents the Swift observations including the start and end times and the total exposure times. The Swift X-ray telescope (XRT; Burrows et al. 2005 ) was operating in photon counting mode (Hill et al. 2004 ) and the data were reduced by the task xrtpipeline version 0.12.6., which is included in the HEASOFT package 6.12. Source counts were selected in a circle with a radius of 24.8 ′′ and background counts in a nearby circular region with a radius of 247.5
Swift Observations
′′ .
The X-ray spectra were analyzed using XSPEC version 12.7.1 (Arnaud 1996). The UV-Optical Telescope (UVOT; Roming et al. 2005 ) data of each segment were coadded in each filter with the UVOT task uvotimsum. Source counts in all 6 UVOT filters were selected in a circle with a radius of 5 ′′ and background counts in a nearby source free region with a radius of 20 ′′ . UVOT magnitudes and fluxes were measured with the task uvotsource based on the most recent UVOT calibration as described in Poole et al. (2008) and Breeveld et al. (2010) . The UVOT data were corrected for Galactic reddening (Schlegel et al. 1998 (1989) . Although Swift observations existed for most of these BAL QSOs, for 5 of these sources we requested new observations to obtain UVOT observations in all 6 UVOT filters. All these additional observations were performed in January and June 2014 and were typically of the order of 2ks as listed in Table 2 .
Infrared data
In order to extend the spectral energy distributions to lower energies we obtained publicly available data in the near infrared from the Two Micron All-Sly Survey (2MASS, Skrutskie et al. 2006 ) and in the mid-infrared from the Wide-field Infrared Survey Explorer mission WISE (Wright et al. 2010) . These infrared data were retrieved from the public archive at the Infrared Processing and Analysis Center using the online GATOR tool. The observed fluxes in the 2MASS J, H, K, and WISE W1, W2, W3, and W4 bands are listed in Table 3 .
Optical Spectroscopic data
Optical spectra of the BAL QSOs were primarily derived from the Sloan Digital Sky Survey (SDSS York et al. 2000) Data Release 10 (DR10, Ahn et al. 2013) , except for IRAS 07598+6508, Mkn 231, PG 1700+518, and PG 2112+059. For these objects we used the optical spectra published in Hines & Wills (1995) , Moustakas & Kennicutt (2006), and Boroson & Green (1992) , respectively.
For all measurements of optical line properties we subtracted an FeII template which was based on the Boroson & Green (1992) template, as described in Grupe et al. (2004a) . For the black hole estimates we applied the relations given in Vestergaard & Peterson (2006) and Vestergaard & Osmer (2009) .
Results

Analysis of the Chandra data
All Chandra data were fitted initially with an absorbed power law model with the Galactic absorption column density N H listed in Table 1 . While this model seems appropriate for most objects, 4 of the sources require an intrinsic absorber at the redshift of the source. While PG 0946+301 can be fitted by a simple neutral absorber, the other three BAL QSOs, PG 1004+130, PG1115+080, and Mkn 231 need be fitted by a partial covering absorber model. The results of all fits to the Chandra data are summarized in Table 4 , including the X-ray fluxes in the 0.3-10 keV observed frame. In addition, Table4 also lists the Optical to X-ray spectral slopes α ox . These were determined based on the spectral energy distributions using the Chandra and Swift data as shown in Figure 1 (see Section 3.2). Note, however, that the spectral models used here are just a phenomenological description of the spectrum and do not necessarily represent the underlying physics in the source. For example, the geometry of Mkn 231 is highly complex consisting of absorption components as well as contributions from X-ray emission from strong surrounding starburst regions (e.g. Teng et al. 2014 , ,and references therein). Nevertheless, our results obtained for PG 1004+130 agree well with those found from the combined Chandra and NuStar data in Luo et al. (2013) .
Spectral Energy Distribution
The spectral energy distributions (SEDs) displayed in Figure 1 were constructed by using the WISE, 2MASS, Swift UVOT, and Chandra X-ray data. All SEDs are shown in rest-frame with k-corrected luminosities 1 . Note that for IRAS 14026+4341 the number of counts detected during the 1.5 ks Chandra observation was too low to obtain a spectral fit. We therefore only give one data point in the 0.3-10 keV regime in the SED which was determined from the count rate during the Chandra observation and converted to flux units assuming a standard AGN spectrum with α X =1.0 and Galactic absorption. The bolometric luminosities L bol were measured by integrating over the k-corrected SEDs as shown in Figure 1 between 1µm and 10 keV (10 14 -2 × 10 18 Hz). These bolometric luminosities are listed in Table 6 . The SEDs were also used to determine α ox . These Optical to X-ray spectral slopes are listed in Table 4 together with the expected value estimated from the k-corrected rest-frame luminosity density at 2500Å applying equation (12) in Grupe et al. (2010) . Four of the 11 BAL QSOs appear to be clearly X-ray weak following the definition by Brandt et al. (2000) with α ox >2.0. The α ox criterion for X-ray weakness, however, depends on luminosity. We also determined the difference between the measured α ox and the expected value for the Optical-to-X-ray spectral slope α ox,expected following the relation given in Grupe et al. (2010) . As described in Gibson et al. (2009) this parameter is defined as ∆α ox = α ox -α ox,expected and for the BAL QSOs in our sample is listed in Table 4 .
Although for BAL QSOs absorption is the first thought when a source is detected to be X-ray weak (e.g. Grupe et al. 2003) , spectral analysis of the data for these four source does not suggest the presence of a strong absorber. Interestingly, the BAL QSOs in which an intrinsic absorber is clearly detected appear not to be X-ray weak. Alternatively, these sources could be heavily absorbed (i.e. Compton thick), and only a reflected fraction of the intrinsic emission is actually seen. Also, given the quality of the spectral data, a partial covering geometry cannot be excluded. In a partial covering absorber scenario only a fraction of the intrinsic continuum emission is seen directly, while the rest is strongly obscured. Also note again, that some of the BAL QSOs, like PG 1004+130 and PG 1700+518 may be intrinsically X-ray weak (Luo et al. 2013 ).
Statistical Analysis
If BAL QSOs and NLS1s represent related phenomena, then some of their characteristic intrinsic properties should be similar. For our study we use the standard definition of NLS1s with a cut off line at FWHM(Hβ)=2000 km s −1 .
Distributions
Figure 2 displays the box plots 2 of the distributions of observed and inferred properties of the whole sample (X-ray selected AGN sample of Grupe et al. (2010) plus the Chandra-selected BAL QSOs) on the bottom, NLS1s in the middle and BAL QSOs alone at the top. The mean, standard distribution, and median of these distributions are summarized in Table 7 .
While the UV spectral indices of NLS1s and BAL QSOs are very similar, BAL QSOs show significantly flatter X-ray spectral slopes α X , and steeper Optical to X-ray spectral slopes α ox than NLS1s. There are several ways to interpret these properties. The flatter X-ray slopes in BAL QSOs may be a consequence of their slightly lower Eddington ratios than NLS1s, as suggested by the relations found by Grupe (2004); Grupe et al. (2010) and Shemmer et al. (2008) . They may also imply stronger (cold or ionized) absorption, which was not yet detectable in available X-ray spectra due to short exposure times. The steeper α ox can be primarily explained by stronger absorption in X-rays in BAL QSOs, for example by a partial covering absorber (e.g. Grupe et al. 2003) . More importantly, BAL QSOs exhibit much larger ∆α ox parameters than NLS1s.
As for the emission line properties, we noticed that the FWHM([OIII]) of BAL QSOs are significantly larger than those of NLS1s. Note, that these broad NLR emission lines are consis-2 Box plots are a standard visualization tool in data mining to obtain information on the distribution of a parameter (e.g. Feigelson & Babu 2012; Torgo 2011; Crawley 2007) . They allow a simple representation of the parameter distribution and how different samples compare. A boxplot consists of three parts: the box, the whiskers, and the outliers. The box displays the 1., 2. (median, solid line in the box), and 3. quartile of the distribution. The 'whiskers' are defined by the minimum/maximum values of the distribution or the 1.5 times the interquartile range (so the width of the box, so basically the 95% confidence level), whatever comes first. Values beyond the 'whiskers' are outliers and are displayed as circles.
tent with BAL QSOs being hosted in significantly larger galaxies. As we will see later, these [OIII] line widths are consistent with the black hole masses measured in BAL QSOs. Table 7 ). Note however, that the BAL QSOs in our sample for which optical line ratios could be determined are all at lower redshift, which the BAL QSOs in the Dietrich et al. (2009) sample are all at redshifts around z=2. BAL QSOs have significantly larger black hole masses than NLS1s. In general, the black hole masses of BAL QSOs are about 100 times larger than those of NLS1s. What is somewhat surprising is that the Eddington ratios L/L Edd of BAL QSOs are about a factor of 10 lower than we found in the NLS1s in our bright soft X-ray selected AGN sample. (2002) also suggests that the mass accretion ratesṀ of BAL QSOs and NLS1s are significantly different. As displayed in Figure 2 also when compare our BAL QSO and NLS1 samples we come to a similar conclusion. We estimated the mass accretion rate from the bolometric luminosity with L bol = ηṀ c 2 assuming a mass to radiation efficiency of η=0.1. Also in our sample, BAL QSOs have larger mass accretion rates than NLS1s. Note that some of these mass accretion rates in BAL QSOs exceed 100 M ⊙ /year. For a given L/L Edd , BAL QSOs have a significantly larger mass accretion rate than NLS1s. This is not completely surprising given the fact that the black hole masses of NLS1s is about a factor of 100 lower than that of BAL QSOs (see also the distributions of black hole masses in Figure 2) . However, the plot also shows that the schematic plot shown in Figure 7 in Boroson (2002) is too simple. Although generally speaking, BAL QSOs have higher mass accretion rates than NLS1s, as already shown in Figure 2 , there is some overlap between the two groups and the separation between the two classes of AGN is not as strong as suggested in 
Correlations
Principal Component Analysis
In order to better understand the relations among the observed parameters we applied a Principal Component Analysis (PCA; Pearson 1901). to the sample of 119 AGN, including the Swift AGN sample plus the 7 low-redshift BAL QSOs listed in Table 1 . A PCA is a standard data mining tool that allows to reduce the number of properties that describe a sample of sources from many to a few. In a mathematical sense, the PCA searches for the eigenvalues and eigenvectors in a correlation coefficient matrix. A good description for the application of a PCA in astronomy can be found in Wills & Francis (1999) and Boroson & Green (1992) .
For our sample we used α X , α UV , α ox , ∆α ox , FWHM(Hβ), FWHM([OIII]), [OIII]/Hβ, FeII/Hβ as input parameters in the PCA. The results of the PCA are summarized in Table 8 . This PCA is somewhat similar to the one that we applied to basically the same AGN sample in Grupe (2004), although with slightly different input parameters. Figure 5 displays the correlations between eigenvector 1 and L/L Edd , and eigenvector 2 and the black hole mass andṀ . While the eigenvector 1 of our sample can be associated with the Eddington ratio L/L Edd (left panel), such as in the PCA performed by Boroson (2002) , the eigenvector 2 of our sample is clearly dominated by the black hole mass (middle panel). The Spearman rank order correlation coefficients, Student's T-test values, and probabilities of a random result of the eigenvector 1 -L/L Edd and eigenvector 2 -M BH correlations are r s = −0.52, T s = −6.62, P < 10 −8 , and r s = −0.82, T s = −15.04, P < 10 −8 , respectively. Although the mass accretion rate is anticorrelated with eigenvector 2 (right panel) with r s = −0.32, T s = −3.64, P = 4.1 × 10 −4 , it is in our sample also anti-correlated with eigenvector 1 (r s = −0.44, T s = −5.32, P = 5.2 × 10 −7 However, eigenvectors are orthogonal, which means they should not show a correlation among them. Therefore we conclude that in our sample eigenvector 2 represents the black hole mass and noṫ M . Note, that for his input sources and input parameters, Boroson (2002) concluded from his PCA that eigenvector 2 represents the mass accretion rateṀ . As a test we performed a PCA with just the optical line properties (FWHM(Hβ), FWHM([OIII]), [OIII]/Hβ, and FeII/Hβ). In this case the correlation between eigenvector 2 anḋ M becomes more significant with r s = −0.46, T s = −5.67, P = 1.0 × 10 −7 . However, the correlation between eigenvector 2 and the black hole mass is still stronger than that withṀ .
Discussion
The main motivation behind this study is the question of whether BAL QSOs and NLS1s are intrinsically similar but only appear at different ends of the black hole mass distribution spectrum as suggested by Brandt & Gallagher (2000) and Boroson (2002) . Although we see similarities between our sample and that of Boroson (2002) , in particular that NLS1s and BLA QSOs have similar FeII/Hβ and [OIII]/Hβ line ratios we also notice differences in the studies.
Selection Effects
While our sample size is significantly larger than the initial exploratory study of Boroson (2002) , it is still subject to selection effects, and we therefore first address the key question, if and how our sample selection affects the parameters we wish to compare among NLS1s and BAL-QSOs: 2. Soft X-ray selection of the AGN sample: Our AGN sample was selected by their X-ray properties: X-ray bright and soft Xray spectra (Grupe et al. 1998; Grupe et al. 2001; Grupe et al. 2004a; Grupe et al. 2010) . A steep X-ray spectrum, however, is a consequence of high Eddington ratios (Grupe 2004; Grupe et al. 2010; Shemmer et al. 2008) . Therefore the soft X-ray selection favors sources with high L/Ledd among the class of NLS1 galaxies as a whole and the Eddington ratios found in our AGN sample may appear larger than in an optically selected NLS1 sample. The soft X-ray selection also misses highly absorbed AGN, such as typically BAL QSOs.
Although we have to keep these selection effects in mind, they do not make our study invalid. On the contrary, our comparison is between BAL QSOs and NLS1s, and the latter are usually found among soft X-ray selected AGN. It has also been shown that in BAL QSOs and in NLS1s absorbers can develop over time and the absorption column density and covering fraction can vary in X-rays as well as in the UV. For NLS1s a good example here is WPVS 007 which has developed strong BALs within a decade (Leighly et al. 2009 ). On the other hand, more and more evidence has been found that also the BALs in BAL QSOs can be highly variable (Filiz Ak et al. 2012 , 2013 Capellupo et al. 2011 Capellupo et al. , 2012 , e.g.).
Mass accretion rateṀ
While Figure 7 in Boroson (2002) suggests that NLS1s and BAL QSOs are both at high L/L Edd where BAL QSOs have significantly larger mass accretion rates than NLS1s, we found from our sample that this picture is more complicated: Although also in our sample BAL QSOs appear to show the highest mass accretion rates, some appear to be significantly lower, even down to 0.1 M ⊙ /year in the case of PG 1004+130. Compared with the BAL QSOs in Dietrich et al. (2009) , where the mean mass accretion rate was of the order of about 35 M ⊙ /year, the mass accretion rates in the sample presented here appear to be rather modest with a median of about 4 M ⊙ /year. However, some of the mass accretion rates of the BAL QSOs in our sample are extreme, exceeding 100 M ⊙ /year. The distribution of the mass accretion rates in BAL QSOs spans over three orders of magnitude as shown in Figure 2 . Although the mass accretion rate of NLS1s also stretches over three orders of magnitude, the lowest values of the mass accretion rate are of the order of 10 −3 solar masses and the highest of the order of a few solar masses per year. There is a some overlap between NLS1s and BAL QSOs in mass accretion rate in our sample. The two samples are not as separated as the BAL QSO and NLS1s samples of Boroson (2002) . This maybe in part a selection effect, because the NLS1s is our sample are soft X-ray selected which are primarily sources with high L/L Edd .
If we just focus on the 7 low-redshift BAL QSOs in our study (see Table 1 ) we notice that the mass accretion rates of these BAL QSOs are in the range between 0.1 to 8 M ⊙ /year and are somewhat comparable to the mass accretion rates seen in NLS1s. The BAL QSOs which really make a difference are those at higher redshifts.
We noticed that the mass accretion rates in BAL QSOs is rather high with more than 100 M sun yr −1 , and 35 in the BAL QSO sample by Dietrich et al. (2009) . One reason why these accretion rates appear so high might be our assumption of the mass to radiation efficiency which we for simplicity just set to η = 0.1. If however the black hole spin in BAL QSOs is significantly higher this would increase the efficiency and reduce the mass accretion rate necessary to explain the observed bolometric luminosity. For example, if the black hole in a BAL QSO is maximal spinning (a=0.998) the efficiency will be η = 0.32, or three times higher than our assumed η=0.1. This would imply that the mass accretion rate is a factor of 3 lower, which is much easier to explain than the high mass accretion rates we estimated at first. In contrast to BAL QSOs, in NLS1s the efficiency may be lower and the mass accretion rate higher if the black hole is rotating slower than in our assumption. Keep in mind that for an efficiency of η = 0.1 the black hole is spinning already with a=0.6. One argument that the black hole spins in BAL QSOs and NLS1s are systematically different, is the finding that the black hole masses in BAL QSOs are significantly larger than in NLS1s. A larger black hole mass also means that the accreted matter has transferred a larger amount of angular momentum to this black hole which then results in a larger spin (in a scenario where SMBHs primarily grow by accretion). One more argument for a higher efficiency of the mass to radiation conversion due to a relativistically spinning black hole is that the mass accretion rates in the sample presented here appear to be relatively low compared with those of the BAL QSO sample by Dietrich et al. (2009) .
Eddington ratios L/L Edd
The BAL QSOs in our sample also have Eddington ratios L/L Edd which are lower than those of NLS1s. In Figure 7 in Boroson (2002) shows that the BAL QSOs in the Boroson & Green (1992) sample are all at L/L Edd =1, which is typical for NLS1s. Although our AGN/NLS1 sample is soft X-ray selected and has therefore a bias towards high L/L Edd AGN, the Eddington ratios found in our sample agree well with those of the NLS1s in the optically selected sample by Boroson & Green (1992) . However, a comparison between our sample and that of Boroson (2002) Although the eigenvector 1 in our PCA can also be associated with the Eddington ratio L/L Edd as in the Boroson (2002) sample, our eigenvector 2 seems to be different. While Boroson (2002) suggested that the eigenvector 2 in his sample is clearly associated with the mass accretion rateṀ , in our sample eigenvector 2 is more strongly correlated with the black hole mass. These differences are not surprising. A PCA is a purely mathematical tool and the results depend strongly on the set of input parameters as well as the objects in the sample. While in our PCA we used continuum properties and line widths and ratios, the PCA in Boroson (2002) primarily used optical line properties. Therefore it can be expected that the results of the PCAs could be different. However, when we only use optical line parameters in a PCA, we still find that in our sample that eigenvector 2 is strongly correlated with the black hole mass.
Black Hole Masses and Growth
From our BAL QSO and NLS1 samples we found that BAL QSOs have black hole masses more than 100 times larger than those seen in a typical NLS1. At first glance this seems to be a selection effect because most BAL QSOs appear at higher redshifts which leads to selecting objects with higher luminosities and larger back hole masses. However, for low-redshift BAL QSOs in our Chandra sample, we note that even these objects have black hole masses of the order of 10 9 M ⊙ , significantly larger than those found in NLS1s (see Figure 2) .
In contrast to NLS1s, BAL QSOs may have already fully developed black holes with regards to their host galaxy masses. This argument is supported by the M -σ relation which relates the mass of the central black hole to that of the host galaxy. BAL QSOs fall right on the Tremaine et al. (2002) M -σ relation as shown in in Figure 6 (the Tremaine et al. (2002) relation is shown as a black solid line), while NLS1s typically fall below this relation (Grupe & Mathur 2004) . We adopted the method introduced by Nelson (2000) who suggested to use the [OIII] line as a proxy of the stellar velocity dispersion in the host galaxy bulge 3 . Because the Narrow Line Region is in the gravitational potential of the host galaxy bulge, the NLR gas follows the same velocity dispersion as the bulge stars. As a comparison we also show the BAL QSOs from the study by Dietrich et al. (2009) ) measured in these objects may not represent the velocity of the velocity dispersion in the bulge, but has an additional, unknown contribution by outflows. In the same way as turbulent motion can lead to an overestimation of the the black hole masses from BLR emission line widths as shown by Kollatschny & Zetzl (2011) , an outflow adds an additional velocity component to the total velocity and therefore leads to an overestimation of the mass of the host galaxy bulge.
Outflows in BAL QSOs and NLS1s
The main question remaining is why do we see strong outflows which appear as deep UV absorption troughs in BAL QSOs but these are rarely seen in NLS1s. In a matter of fact, the only NLS1s that has shown dramatic UV absorption roughs is WPVS 007. Part of the answer maybe that BAL QSOs are highly-luminous AGN and as shown by Laor & Brandt (2002) , the strengths of the BAL troughs correlates with luminosity. Nev-ertheless, the NLS1 WPVS 007 is a low luminosity AGN and seems to contradict these findings. Strong outflows are typically associated with high L/L Edd which results in a strong radiation field from the accretion disk producing radiation driven winds/outflows Proga & Kallman (e.g. 2004) ; Kurasawa & Proga (e.g. 2009a,b) . On the other hand, NLS1s with high L/L Edd exhibit strong outflows through their broad, blueshifted [OIII] emission lines (e.g. Bian et al. 2005; Zhang et al. 2011; Xu et al. 2012 ), which we do not see in BAL QSOs (e.g. Dietrich et al. 2009 ).
Overall Comparison and Conclusions
One reason for the slight differences between our study and that by Boroson (2002) maybe the different sample sizes. While in our sample we have 11 BAL QSOs (7 at low redshift) and 53 NLS1s, the numbers in the Boroson (2002) sample are 4 BAL QSOs and 8 NLS1s. The low number of in particular BAL QSOs may have a large influence on these differences. As mentioned about, the mass accretion rates in other BAL QSO samples, like that in Dietrich et al. (2009) appear to be larger. Therefore in a sample of just 4 sources, the chance of selecting BAL QSOs with larger mass accretion rates is quite high.
To conclude, we confirm the results by Brandt & Gallagher (2000) and Boroson (2002) about the differences in the black hole mass distributions between BAL QSOs and NLS1s. We also confirm that the Eddington ratios of BAL QSOs and NLS1s are at the higher end of the L/L Edd distribution of AGN in general. However, from our samples of NLS1s and BAL QSOs the Eddington ratios NLS1s typically operate around unity, while those of the BAL QSOs are slightly lower. NLS1s and BAL QSO also share that their FeII/Hβ ratios are very high and their [OIII]/Hβ ratios are low -following the 'classic Boroson & Green (1992)' eigenvector 1 relation. Although some BAL QSOs in our sample exhibit very high mass accretion rates inferred from their bolometric luminosities, the mass accretion rates of BAL QSOs and NLS1s appear to be more similar than previously thought. This is in particular true when we look at the low redshift BAL QSOs in our sample. Interestingly, even though BAL QSOs have relatively large L/L Edd ratios, they fall right onto the M BH − σ [OIII] relation suggesting that they have fully developed black holes. One reason for the large bolometric luminosities found in BAL QSOs may be that the black hole is spinning relativistically which leads to a significantly higher efficiency of the mass to radiation conversion. In the future we need to increase the number of BAL QSOs in our study to obtain better statistics on the relations found in our study. In particular we need to obtain more X-ray observations of BAL QSOs to measure the continuum properties. And last but not least, in the far future we need to study the Fe Kα line emission line to study the gravitational and relativistic effects which can be used to measure the black hole spin.
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